ABSTRACT
INTRODUCTION
Dolichopoda Bolívar, 1880 is species rich genus of Cave crickets belonging to the Rhaphidophoridae Walker, 1871. It is widely distributed throughout the northern part of the Mediterranean. The highest concentration of species is found in the eastern part of the Mediterranean in Greece and Turkey. The first two species of Dolichopoda from Greece were described by Chopard (1934) who added another six species in the following 30 years (Chopard 1954 (Chopard , 1955 (Chopard , 1964 bringing the total to eight. Boudou-Saltet took over from Chopard and between 1970 and 1980 described another nine new species (Boudou-Saltet 1970 , 1971a , b, 1972a , b, 1973a , b, 1980 bringing the total up to 17 by 1980. Then, with the exception of a single species described in 2002 (Galvagni 2002 ) no more Greek species were described in Dolichopoda for almost 30 years until 2008. From that year onwards another 11 new species of Dolichopoda have been described, bringing the total number of species to 29, all of which except one (D. remyi Chopard, 1934) are endemic to Greece.
The genus is represented in the Aegean islands with 10 species: Dolichopoda thasosensis Chopard, 1964 (Thassos) Boudou-Saltet, 1972 (Naxos) ; and D. paraskevi Boudou-Saltet, 1973 (Kriti) (Fig. 1) (Alexiou et al. 2013 (Alexiou et al. , 2015 Di Russo et al. 2014) . In this paper we present the description of two new species from the Cyclades islands, Andros and Paros, and one from the Dodecanissos islands, Kinaros. Thus, the number of Greek species of Dolichopoda increases to 32, from which 13 occur on the Aegean islands.
MATERIAL AND METHODS
The specimens studied were all collected by hand on the wall of caves during field trips to Paros (G. Anousakis in 2014) and Andros (S. Alexiou in 2015) . The collection of the sole specimen from Kinaros (A. Margiolis in 2016) was done acci dentally and from the surface. Specimens were preserved in 70% ethanol and deposited in the collection of the Museum of Zoology of the University "La Sapienza" of Rome, Italy (MZUR). Duplicates are deposited in the collection of Zoological Museum of the University of Athens (ZMUA) and collection of S. Alexiou (coll. SA) . Permissions for collection of samples were obtained from the Ephorate of Palaeoanthropology and Speleology of the Ministry of Culture, Education and Religious Affairs, Athens. The specimens were studied with a Leica MZ12.5 stereomicroscope. All measurements are in mm. Photographs were taken with a Samsung NX digital camera. The photographs and distribution map were processed using ACD See Pro 8. For the morphological analysis seven external body characters were utilized: shape of the lobes of the tergum X; median process of the epiphallus; shape of the epiphallus; plica dorsalis (sensu Gorochov & Unal 2015); amount of spinulation of the hind tibia; shape of the female subgenital plate; number of denticles on the inner valvae of the ovipositor. Chopard, 1954) . The entrance of the cave is 1.4 × 2.5 m and faces south-east. The size of the cave is about 500 m 2 . The temperature is 18˚C and the humidity is 85%.
SYSTEMATICS
eTymology. -The new species name refers to the Cyclades (Kiklades) archipelagos.
diagnosis. -Closely resembling D. naxia, differing mainly in the uniformly yellowish coloration of the body, the different amount of the leg spinulation, the different shape of the male tenth tergum, the median process of the epiphallus being less elongated and more thickened with the anterior basal processes without ridges.
descRipTion Male Size relatively big. Body uniformly light brown-yellowish with the posterior margins of the terga darker ( Fig. 2A) . Legs elongated, femora unarmed. Fore tibiae armed with 6/7 spines on both sides of lower edge, 2/4 spines along upper edge and two apical spurs of equal length. Mid tibiae with 5/6 spines on lower edge, 3/6 short spines on both sides of upper edge, and two apical spurs similar to those of fore tibia. Hind tibiae longer with 18/20 spines of varying length on both sides of upper edge and 3/4 homogeneous spines along lower edge. Tenth tergum with two lateral, trapezoid lobes separated by a wide concave margin slightly incised in the middle (Fig. 2B) . Subgenital plate wide, globular with short lateral lobes (Fig. 2C ). Cylindrical styli inserted at the apex of the plate where an evident incision occurs (Fig. 2D ). Epiphallus strongly sclerotized showing a cylindrical median process, acute at the apex (Fig. 2E) ; from the side, median process lightly curved only in distal part; basal processes rather enlarged, with the posterior ones more developed (Fig. 2F) . Plica dorsalis wide, formed by two basal lobes well developed and slightly sclerotized. Apical lobe arched showing a few denticles on external margin and in the middle, an apically curved protuberance occur (Fig. 2G) . Length (mm): body 17.00; pronotum 3.3; fore femora 15.00; middle femora 14.0; hind femora 18.2; fore tibia 17.00; middle tibia 17.00; hind tibia 21.8; hind tarsus 8.3; 1 st article of hind tarsus 4.2.
Female
Unknown.
RemaRk
The authors became involved with the Paros population when Anna Tsigonia, a resident of Paros, participated in a speleological excursion to Ton Demonon cave, organized by Giorgos Anousakis, member of Hellenic Speleological Society and also resident of the island. She posted on Facebook a picture of a Dolichopoda she took during that excursion, which came to the authors' attention. Both Tsigonia and Anousakis were contacted, and the result was that the latter, accompanied by Vasilis Tsigonias, undertook the task to collect samples and locate other populations on the island. The species seems to be widely spread on the main mountain massif of Paros, Mt Agioi Pantes, as well as on smaller marginal hills. 
Dolichopoda margiolis
Di Russo & Rampini, n. sp.
( Type localiTy. -Kinaros is a small islet of 4.5 km 2 , that lies east of Amorgos and west of Leros. The highest point of the islet is 296 m. The islet is long and narrow with steep, inaccessible shores. This small windswept island, along with the nearby Levitha, lies isolated in between Cyclades and eastern Aegean islands. Although zoogeographically it is related to the Cyclades (see below, Palaeogeography of the Cyclades), politically it belongs to Dodecanissos. The island is uninhabited, except for an elderly lady. No caves have ever been documented.
eTymology. -The new species name refers to its collector, Alexandros Margiolis.
diagnosis. -This species is similar to D. kikladica Di Russo & Rampini, n. sp. and D. naxia differing mainly in the leg spinulation, the shape of the tenth tergum, showing two wide triangular lobes, and in the shape of the subgenital plate, which is strongly sclerotized on the external margins. The epiphallus is similar to that of D. kikladica Di Russo & Rampini, n. sp. but its plica dorsalis differs, having strong denticles on the arched apical lobe.
descRipTion Male Size relatively big. Body brown-yellowish. Legs elongated, femora unarmed. Fore tibiae armed with 2/4 spines on both sides of lower edge, 2/2 spines along upper edge and a pair of apical spurs of equal length. Mid tibiae with 2/2 short spines on both sides of upper edge, 3/4 spines along lower edge and two apical spurs similar to those of fore tibia. Hind tibiae with 17/18 spines of varying length on both sides of upper edge and 2/3 homogeneous spines along lower edge. Posterior edge of tenth tergum with two wide triangular lobes separated by a short concavity in the middle (Fig. 3A) . Subgenital plate globular, with two rounded lobes, strongly sclerotized holding two thickened cylindrical styli (Fig. 3B, C) . Epiphallus sclerotized having a cylindrical median process, acute at apex and similar to that of D. kikladica Di Russo & Rampini, n. sp. (Fig. 3D, E) . Plica dorsalis, on the whole, similar to that of D. kikladica Di Russo & Rampini, n. sp. with a conical protuberance in the middle but differs in having strong denticles on the apical lobe (Fig. 3F) . Length (mm): body 16.70; pronotum 3.6; fore femora 18.00; middle femora 17.50; hind femora 26.50; fore tibia 19.00; middle tibia 20.00; hind tibia 34.8; hind tarsus 11.8; hind basitarsomere 6.00.
Female

Unknown.
RemaRk An amazing synchronicity of events led to the discovery of this new species, unfortunately related with the tragic death of three young men. In the first night hours of 12 February 2016, a military helicopter crashed on the uninhabited island of Kinaros, a few tenths of meters from the highest point. The three members of the crew, officers of the Greek Navy, were killed instantly and their bodies were hurled onto the rocky slope. Alexandros Margiolis, an experienced speleologist and a member of the Ypogaia Caving Group, was part of the Special Unit of Hellenic Fire Service that flew in from Athens to recover the bodies. He was familiar with cave crickets, as in the previous months he had taken part in a few collecting trips in caves of mainland Greece, along with Sotiris Alexiou and Stylianos Zacharias. The rescuers had to spend one night on this inhospitable rock during which an unpleasant very humid air was blowing from the east. During the first after dark hours, Margiolis was fortunate enough to notice with his flashlight a cave cricket quickly moving on the rocky terrain, next to him. Being aware of the importance of his observation he collected the specimen, which was kindly given to the authors through Stylianos Zacharias.
Dolichopoda are strongly cave dependant insects and only in the north part of their distribution range are they often encountered outside, in moist woods and ravines. Only one other record exists within Greece of an epigean Dolichopoda specimen, on Mt Athamanio, Epirus, where the moist woods of the outside environment and the climatic conditions, are significantly friendlier (Allegrucci et al. 2009; Di Russo et al. 2014) . In regions like the Eastern Cyclades, phrygana is the common habitat type and forests are completely absent. The climate is very dry (especially during summer months) but the relative humidity of the air can be significant (Sfenthourakis 1996) . More than that, no cave is known on Kinaros and according to the only descRipTion Male Size relatively small. Body color yellow-brown with the posterior margins of the terga darker. Legs long, slender and yellowish in color with the femora unarmed. Fore tibiae armed with 5/6 spines on both sides of inferior edge, 4/5 spines on upper edge, a pair of spurs of equal length on apex. Mid tibiae with 3/7 short spines on both sides of upper edge, 4/6 spines on lower edge and two apical spurs similar to those of fore tibiae. Hind tibiae longer, with 21/23 spines of varying length on both sides of upper edge and 1/1 homogeneous spines on the lower edge. Posterior edge of the tenth tergum with two elongated triangular lateral lobes with an acute apex (Fig. 4A ).
Subgenital plate globular at bottom, with a large median incision that runs for half of total length; symmetrical lateral lobes triangular with rounded posterior edges, styli cylindrical and short (Fig. 4B, C) . Epiphallus sclerotized showing a relatively short median process, with a bifurcated apex; from the side, median process slightly curved; basal processes quite well developed (Fig. 4D, E) . Plica dorsalis similar to that of D. margiolis Di Russo & Rampini, n. sp., differing by being strongly sclerotized on the basal lobes and by having cylindrical protuberance occurring in the middle of apical part (Fig. 4F) .
Length (mm): body 13.5; pronotum 3.5; fore femora 13.8; middle femora 13.0; hind femora 21.4; fore tibia 14.4; middle tibia 14.6; hind tibia 24.8; hind tarsus 9.7; hind basitarsomere 5.7.
Female
Body length ranging between 12.3-14 mm (ovipositor excluded) and general form similar to male. Tergum IX not complete in the middle and covered by a wide extension of the tergite VIII. Subgenital plate trapezoidal (Fig. 4G) , with the distal part more sclerotized, bilobate with an incision on the middle of the posterior margin.
Ovipositor, uniformly curved, 9 mm length in average, showing a pointed apex curved upwards. Shorter inferior valves, slightly curved on the superior edge, with 15-17 denticles (Fig. 4H) .
RemaRk
The fauna of the Cave Aladinou is very poor and the population of D. christos-nifoni Di Russo & Rampini, n. sp. seems to be sparse. On our first visit, no adult male could be traced and a second visit was needed in order to locate and collect adult males. All these species are characterized by enlarged lateral lobes of the tenth tergum, median process of the epiphallus cylindrical more or less flattened and the plica dorsalis formed by two basal lobes slightly sclerotized with an arched apical lobe holding strong denticles. These characters are shared also by the Turkish species D. sutinii Rampini & Taylan, 2012 (Rampini et al. 2012 , endemic of a cave on the western coast of Turkey just in front of the Samos island (Sutini cave, Selçuc, Izmir).
On the other hand the species D. christos-nifoni Di Russo & Rampini, n. sp. from Andros shows a combination of morphological characters that partly resemble those found in the Cycladic Dolichopoda and partly found in species from Evvia. Particularly, D. christos-nifoni Di Russo & Rampini, n. sp. shares the tenth tergum and the plica dorsalis with the Cycladic species (Paros and Naxos), the species from Kinaros and the other from the eastern Aegean. On the contrary the new taxon shares the bifurcate apex of the median process of the epiphallus and the shape of female subgenital plate with D. makrikapa and D. ochtoniai from Evvia (Alexiou et al. 2015) . The bifurcate apex of the epiphallus and the globular shape of the female subgenital plate are two distinctive characters of the Petrochilosina group (sensu Boudou-Saltet, 1983), inhabiting caves from Beotia, Attiki and Evvia.
paleogeogRaphy of The cyclades
The Cycladic islands are located in the central Aegean Sea, Greece. They are set on a shallow, partly submerged, undulating plateau (the Cyclades Plateau), with a maximal depth of less than 250 m and generally less than 200 m. The higher elevations are in the east and the lower in the west (Gaki-Papanastasiou et al. 2010) . Like most of the genera present in the Aegean today, Dolichopoda have diversified during the Plio-Pleistocene periods, the last 5 My. Their current diversity and their distribution pattern are in accordance with the complex paleogeographic history of the Aegean. A succession of extinction, speciation, dispersal and vicariance events, provoked by mainly eustatic events (submergence and reemergence of landmasses), has probably led to non-adaptive radiation of the genus (Sfenthourakis 1996; Allegrucci et al. 2009; Poulakakis et al. 2015) .
Land emerged in the Aegean region for the first time during the orogenesis that took place in southern Europe during the Oligocene (35-25 Mya). A continuous landmass, Aegeis (Agaïs), occupied the area between the present day Ionian Islands and the Anatolian Plateau. During the Miocene, the Central Aegean was a very shallow landmass, with extensive emerged regions and small elongated basins. Climate conditions were warm and humid. In the middle Miocene, around 10 Mya, an event of major importance for Aegean life, took place: the formation of the Mid-Aegean Trench (MAT) that started as a result of the collision of the African and Arabian Plates with the Eurasian Plate. The MAT separated the Greek mainland together with present day Evvia, Crete and the Cyclades from the Anatolian Plateau, including the present day Eastern Aegean islands (Hellwig 2004; Gaki-Papanastassiou et al. 2010; Poulakakis et al. 2015) . This uplift of the Anatolian Plateau has been suggested as the event that triggered the speciation of the ancestors of Aegean Dolichopoda, within the Anatolian Plate (Allegrucci et al. 2009 ).
The increasing aridity of the Mediterranean climate throughout the Miocene, peaked at the end of that period and was further enhanced by the Messinian Salinity Crisis (6-5 Mya). Most of the Aegean, as well as the largest part of the Mediterranean, was desiccated. Climate conditions were warm and humid and the rainfall rates were high. New migration opportunities were presented for organisms to radiate through steppe-like environments (Hellwig 2004; Poulakakis et al. 2015) . According to Allegrucci et al. (2009) , those exactly are the opportunities that facilitated Dolichopoda populations to colonize the area of the Aegean from Anatolia.
The end of the Messinian Salinity Crisis, at the end of Miocene, triggered speciation of Dolichopoda in the Aegean. The Mediterranean became a sea again, flooded through Gibraltar. Islands formed in the place of mountains. The sea separated the Cyclades from Crete and the mainland. The Cyclades Plateau split into two parts, with Paros belonging to the northern and Naxos to the southern part. Kinaros is believed to have submerged during this period. Ancestral Dolichopoda forms became isolated on several islands. This time the flooding of the Aegean was long and extended. Climatic conditions became cooler and arid throughout the Pliocene while, since the late Pliocene, a climate like that of today appeared, with dry and hot summers. The Cyclades Plateau became isolated at least 2 Mya ago. During the Pleistocene (2.5 Mya-10 000 ya) the repeated glacial-interglacial events led to repeated changes of sea level, exposing the sea floor during glacial periods, thus uniting existing islands into more extensive landmasses or even with the mainland, and facilitating gene flow among previously isolated populations. Almost 50-60% of the present Aegean Sea was above sea level, and extensive drainage systems developed, together with delta plains and large lakes. Land bridges connected the Cyclades Plateau, westwards with Evvia and the mainland and eastwards with Anatolia and East Aegean Islands. On the other hand, during interglacial climatic conditions the sea level rose, creating smaller islands again, submerging exposed land and isolating populations (Sfenthourakis 1996; Hellwig 2004; Lykousis 2009; Allegrucci et al. 2009; Kapsimalis et al. 2009; Poulakakis et al. 2015) . . sp. The four aforementioned species seems to be isolated from each other at least since the Last Glacial Period (LPG, 20 000 ya). During that time, the Cycladic Plateau, with present day Andros, Paros and Naxos, had the form of a 'mega-island'. Kinaros, with Amorgos, formed a different island, at the periphery of the 'mega-island', on the edge of the west side of the MAT. In the central part of the 'mega-island' there were several depressions, low-lying and flat plains (or even palaeolakes), which may have already fragmented the Dolichopoda populations into isolated highland areas, even before the actual breaking up of the 'mega-island' into separate islands. This unfavorable landscape and the cold, dry climatic conditions, led to decreased gene flow among terrestrial populations and prevented radiation. Paros-Naxos formed a highland, isolated to the north and south by the two main plains of the 'mega-island'. The formation of the present day isolated islands started after the end of LGP, around 18 000 ya, with the progressive flooding of the 'mega-island' with sea water and the rising of sea level. The climate conditions became warmer and more humid, the Plateau submerged, leaving some of its highlands exposed as islands. Paros became detached from Naxos around 8 000 ya and Andros became an island at about 10 000 ya. Kinaros detached from Amorgos around 12 000 ya (Lykousis 2009; Gaki-Papanastassiou et al. 2010; Kapsimalis et al. 2009; Poulakakis et al. 2015) . Georgopoulou et al. (2016) outline the 'intermediate' zoogeographic position of Andros based on a survey of freshwater Gastropoda of the island and Sfenthourakis (1996) lists some species of terrestrial isopods that are indicative of a recent connection with mainland Greece. Similar evidence is provided by phytogeographic studies (Snogerup et al. 2006) .
Kinaros has been isolated long before the LGM. It has been faunisticaly explored to some extent. Along with Levitha and North Amorgos, Kinaros has been designated as an Important Bird Area by the Hellenic Ornithological Society, mainly because of the presence of reproductive communities of Larus audouinii Payraudeau, 1826 and Falco eleonorae Géné, 1839. Other than avifauna, several faunistic elements regarding Gastropoda, Isopoda and Coleoptera have been known to science (Sfenthourakis 1996; Trichas 2008) . Dolichopoda margiolis Di Russo & Rampini, n. sp. is the only Orthoptera taxa recorded so far and seems to be the largest invertebrate known from the island. The nearby Amorgos harbors its own fauna (van der Geer et al. 2014 ) and the same can be assumed for its tiny neighbour. The fauna of Kinaros is relatively rich for its small size and several of its elements demonstrate a biogeographic connection with the Cyclades (Sfenthourakis 1996), similar to the evidence provided by its cave crickets population. The land snails of the genus Zonites Montfort, 1810 on Kinaros seem to be closely related to members of the genus from Amorgos and Naxos (Kornilios et al. 2009 ). Further support is provided by the presence of the Cycladic endemic coleopteran species Dendarus sinuatus (Mulsant & Rey, 1854) (Trichas 2008) and of the wall lizard genus Podarcis Wagler, 1830, a genus that colonized the Balkans and the Aegean from the northwest, after the formation of the MAT, and has not been able to colonize the east Aegean islands (Poulakakis et al. 2003) . Nevertheless, a more complex biogeographic position of the Kinaros fauna is expected, due to the existence of land bridges in different geological periods, that have probably connected the island with the eastern Aegean islands and Anatolia. In fact, this is shown by the presence of the endemic land snail Albinaria werneri (Fuchs & Kaüfel, 1936) is closely related to A. lerosiensis (L. Pfeiffer, 1841) from Dodecanissos (islands of Leros, Patmos, Kalimnos and Kos) and Turkey, region of Bodrum'. Kinaros, with a maximum elevation of less than 300 meters, is expected to have submerged and reappeared several times during the Plio-Pleistocene. So, events of extinction and re-colonization of all terrestrial life forms from the island are expected to have occurred repeatedly. It is reasonable to assume that Dolichopoda margiolis Di Russo & Rampini, n. sp. has evolved from a population that colonized the island from (or through) Amorgos. Amorgos is known to harbor a Dolichopoda population still unknown to science, documented by an autopsy in caves by the Ephorate of Palaeoanthropology and Speleology of Greece (Economou 2008).
